LAT1 overexpression and function compensates downregulation of ASCT2 in an in vitro model of renal proximal tubule cell ageing.
Amino acid transporters provide cells neutral amino acids indispensable for growth and proliferation-dependent protein synthesis. This study evaluates whether prolonged serial cell passaging during 6 months (over 50 passages) may induce changes in amino acid transporters properties in Opossum kidney (OK) proximal tubular cells. High passage OK cells exhibit polyploidy, but no difference in the proliferation potential was observed when compared to low passage OK cells. Increased time in culture was accompanied by an increased total, membrane and cytosol protein content. The Na(+)-insensitive [(14)C]-L-leucine uptake was promoted almost exclusively thought LAT1 (~ 90 vs 80%, high versus low passage OK cells). The increased LAT1 protein abundance in high passage OK cells correlated positively with enhanced ability to take up [(14)C]-L-leucine, despite a 4.3-fold decrease in affinity for the substrate. The Na(+)-sensitive [(14)C]-L-alanine transport was decreased by 2.5-fold in high passage OK cells. However, no differences in ASCT2 expression were observed between high and low passage OK cells. It is concluded that OK cells show functional differences in both L-leucine and L-alanine uptake as a function of passage time in culture. The increased expression and activity of LAT1 in high passage OK cells may correspond to a mechanism enabling the cell to develop the hypertrophy response to prolonged cell passaging, when the function of ASCT2 is markedly depressed.